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Stokes ($\chi_{1},$ $\chi_{2}$ , t)
$($\xi 1, \S , $\tau)$ (7)
$\circ$
$a^{i} \cdot\frac{\partial u}{\partial\xi^{i}}=0$ (1)
$\frac{\partial u}{\partial\tau}=-\{a^{i}\cdot(u-u)g\}\frac{\partial u}{\partial\xi^{i}}+\frac{\mu}{\mathrm{p}}\{cij\frac{\partial^{2}}{\partial\xi^{i}\partial\xi^{j}}+(a\cdot\frac{\partial a^{j}}{\partial\xi^{i}}1i\frac{\partial}{\partial\xi^{j}}\}u$
(2)
$-a^{i} \frac{1}{\mathrm{p}}\frac{\partial p}{\partial\xi^{i}}+g$
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$u=(u_{1},u_{2})$ $u_{g}=( \frac{\partial x_{1}}{\partial\tau},$ $\frac{\partial x_{2}}{\partial\tau})$
$\mu$ $\mathrm{P}$ $P$ $g$
$a_{\text{ }^{}\mathrm{i}}G^{\mathrm{i}\mathrm{j}}$
$a^{i}=( \frac{\partial\xi^{i}}{\partial x_{1}},$ $\frac{\partial\xi^{i}}{\partial x_{2}})\backslash G^{ij}=a^{i}\cdot a^{j}$
$D$ $U$
2
(3) 3 (UTOPIA )





( 1 ) $u^{\star}=u^{n}+\Delta\tau\cdot H(un)$ (4)
( 2 ) $\nabla^{2}\Pi^{n+1}=-\frac{1}{\Delta\tau}\nabla\cdot u^{\star}$ (5)
( 3 ) $u^{n+\mathrm{I}}=u^{n}-\Delta\tau\cdot \mathrm{v}\Pi^{n+1}$ (6)
$n$ $\Delta\tau$ $H$ $\Pi$
3 1
2 Runge-Kutta (7) 2 Poisson
SOR 100
22
1 $D_{\text{ }}$ $160D$
(7)







$Re=1.2\cross 10^{4}\text{ }Fr^{=}1.0$ \Delta U\tau /D$=0.002$ \tau /D $=200$ 100,000
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1:
. $n\cdot u=0$, $n\cdot\nabla u_{\iota}=0,$ $\underline{\partial p}=0$ (8)
$\partial n$
. $u=(U,0)$ , $\frac{\partial p}{\partial n}=0$ (9)







$a^{2} \cdot\frac{\partial u}{\partial\xi^{1}}+g^{2i}(\mathit{0}.\frac{\partial u}{\partial\xi^{i}}1)=0$ (11)
$p=p_{0}$ (12)










$\frac{\partial f}{\partial \mathrm{t}}=u_{2}-\{a^{1}\cdot(u-u_{g})\}\frac{\partial f}{\partial\xi^{1}}$
(14)
f \xi 2 fractional step
(14)
Navier-Stokes (14) (3) 3
2 Runge-Kutta
\tau $=n\Delta\tau$
$u^{\mathrm{n}_{\text{ }}}\Pi$ n fn
(1) (4) $u^{\star}$ 2 Runge-Kutta
(2) (5) \Pi n+l SOR
(3) (6) $u^{\mathrm{n}+1}$
.








$b_{1}= \frac{3}{2}$ , $b_{2}= \frac{1}{6}$ (15)
( $D$ 1 )(1) $G(X)$
$X,T$ $\epsilon$
15
$X=\epsilon^{1/}X_{1}2$ , $T=\epsilon^{3/2}T$ (16)
roecaling $\mathrm{f}\mathrm{K}\mathrm{d}\mathrm{V}$ \epsilon 2 order $\epsilon^{3}$ order
forced full extended Korteweg-de Vries (fFEKdV) (3),(10)
$-A_{T}+b_{1}A\mathrm{A}_{X}+b_{2}A_{X\mathrm{x}}X$
$+\mathrm{g}(h^{A^{2}A_{\chi}+b}4AA_{xX}+bxsAA_{\chi X\chi}+bA)6X\chi XXx+c_{x}=0$
$b_{1}= \frac{3}{2}$ , $b_{2}= \frac{1}{6}$ , $b_{3}=- \frac{3}{8}$ , $b_{4}= \frac{23}{24}$ , $b_{5}= \frac{5}{12}$ , $b_{6}= \frac{19}{360}$ (17)
$A^{2}A_{\mathrm{X}}$ ( $b_{4}=b_{s^{=b0}}6^{=}$ )
forced extended Korteweg-de Vhes ( KdV) $\mathrm{f}\mathrm{K}\mathrm{d}\mathrm{V}$ , KdV
{$\mathrm{p}\mathrm{E}\mathrm{K}\mathrm{d}\mathrm{v}$ Pseudospectral $\langle$ (4),$\mathrm{t})10$ $A$ Fourier
$F[A\mathrm{I}_{\text{ }}$ Fourier $F^{1}$ [ (17)
$A(X,T+\Delta\tau)-A(X,T-\Delta \mathrm{r})=$
2$i\Delta n_{1}AF-1\mathrm{t}kF\mathrm{t}A\}\}-2ibF2-1\{\sin(k\Delta T3)F\{A\}_{\mathrm{I}}$



























































$| \frac{\epsilon \mathrm{k}A^{2}A_{X}}{b_{1}AA_{X}}|=|\frac{\epsilon h^{A}}{b_{1}}|=0.70$ $5$)fKdNVa ok(be)s (
(19)
– \epsilon A$=0.5D$
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